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ABSTRACT 

to competing in today's workforce, as well as necessary to understanding the 
world in which we live. Mastery of technology is now necessary even in 
traditionally vocational careers, as some of today's automobiles have more 
computing power than a personal computer. New York City private sector job 
growth has been concentrated in areas which require a foundation in math, 
science, and technology. This report looks at recent steps taken, as well as 
the many barriers which remain, to making New York City high school graduates 
genuinely competitive in science, math and technology. These steps began 
under then Chancellor Cortines in 1994 with the introduction of the Citywide 
Math and Science Initiative, which required all entering high school students 
to take 3 years of Regents-level math and laboratory science. Chancellor Crew 
has continued this initiative, adding greatly needed standards and resources 
for technology to the schools. We are far from achieving the primary goal 
established by the Citywide Math and Science Initiative- -namely, that all 
students develop math and science skills at the Regents level. In addition to 
documenting barriers to the Initiative's complete and successful 
implementation, this study makes recommendations which constitute an agenda 
for what must be done in the coming years. The methodology utilized combined 
field interviews and observations with a review of relevant test scores, 
budget and policy data produced by the New York City Board of Education and 
the New York State Department of Education. Field work included staff 
interviews and inspections of science laboratories at 19 high schools chosen 
to represent all five boroughs and the range of academic performance. (ASK) 
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executive summary 

A solid background in math, science and technology is vital to compete in today’s workforce, 
as vrelfw necessary to understanding the world in which we live. Mastery of technology >s now 
necessary even in traditionally vocational careers, as some of today’s automobiles have more 
computing power than a PC. New York City private sector job growth has been concentra e in 

areas which require a foundation in math, science and technology. 

This report looks at recent steps taken, as well as the many barriers ^ to maldng 
our City high school graduates genuinely competitive in science, math and teclmdogy. These 
steps began under then Chancellor Cortines in 1994 with the introduction of the Citywide Math 

and Science Initiative, which required all entering high school students ■**«£»*£ « 
Regents-level math and laboratory science Chancellor Crew has continued this initiative, adding 

greatly needed standards and resources for technology to the schools. 

As this report shows we are far from achieving the primary goal established by the Citywide 
Math and Science Initiative - namely, that all students develop ^ 

Renews level In addition to documenting barriers to the Iwtiative s complete and successful _ 
implementation, this study makes recommendations which constitute an agenda for what must 

done in the coming years. 

The methodology utilized for this study combined field interviews and ob “'T a "°" S a f 
review of relevant test scores, budget and policy data produced by the New Yorki Crty ^Bourd 
Fducation and the New York State Department of Education, Fieldwork included staff 
“ s “d inspections of science laboratories a. 19 high schools, chosen to represent all five 

boroughs and the range of academic performance. 



ke y findings and observations 

. Students are poorly prepared academically in the early grades in math and science. 
Manv studentsenter ninth grade without basic math and science skills, making higher level 
work virtually impossible. Causes of this poor preparation include inconsistent curricula in the 
early grades and high student mobility rates which interrupt individual learning. 

• There is a shortage of qualified math, science and technology professionals. When the 
Board of Education is unable to attract and keep enough math and science teachers, shortages 
must be filled by unqualified teachers. During the 1996-97 school year 15.9 percent of New 
York City math teachers held temporary teaching licenses; in New York State as a whole, j 
5 9 percent were similarly uncertified. In the same school year, 30.4 percent of New York 
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City’s science teachers held temporary licenses; in New York State, just 6.7 percent of science 
teachers were uncertified. 

The science teacher shortage has reached crisis proportions In 1992-93 16 5 percent of 
science teachers were uncertified. By 1996-97, despite overall decreases in the numb« of 
uncertified teachers, the proportion of science teachers who were uncertified actually rose to 

30.4 percent. 

Poor hiring practices by the Board of Education, as well as the comparatively low 
salaries paid to New York City teachers, represent barriers to relieving the shortage o 
math and science teachers The City has additional licensing requirements that take 
caJidkiates X » compete and add .Me usefcl information to the State hcen,n g 

system. Median teacher salaries in the suburban counties far outstrip those in New York City - 
in Suffolk County, teachers are paid an astounding $20,764 more each year. 

Laboratory specialists, critical to the successful implementation of any good science 
program, are in short supply. The number of laboratory specialists Xitywide has -decreased 
by 52 percent, from 41 1 in 1974 to 195 in 1997. This is despite the fact that by 1997, the 
numbers of students returned to 1974 levels, after decreasing during the 1980s. 

Many New York City teachers come poorly prepared to teach math, science and 
technology. Of the prospective teachers from CUNY who in 1996 took the State Libera 
Arts and Science Test, necessary for certification, 38 percent failed. Approximate y o 
New York City public school teachers are CUNY graduates 

Twenty three percent - 1,532 - of all City math and science teachers have two years or 
less classroom experience. Compounding the problem, the least qualified teachers are 
teaching the students most at risk. The majority of unqualified teachers are placed in the i worst 
performing schools, with no mentorship and Uttle professional development l^rng to lugh 
attrition rates and low levels of teacher effectiveness. On the whole. New York City public 
school teachers average only 13 years teaching experience, as compared to an average ot 17 
years for the five large city school districts in New York State. 

Poor stafT development impedes math and science education in the City’s public 
schools. Few elementary school teachers have had any special training in teaching science or 
math and are only required to have had six course credits in science and math for licensure. 
Few high school science and math teachers have had any experience in teaching Regents 
courses to students, although the Citywide Math and Science Initiative requires students to 
take these courses. Despite the need for broad scale staff development, the Multiple 
Disciplinary Resource Centers (MDRC) each year are able to train fewer than 20 percent 
(7 500) of the City’s 42,000 elementary, middle and high school science and math teachers. 
In' addition, there is a lack of coordination by the Board of the various professional 
development and enrichment opportunities offered by private and not-for-profit institutions 
within New York City. It has taken until the 1997-98 school year - the fourth year of a fi 
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year grant period - for the Board of Education to implement the New York City Urban 
Systemic Initiative, a professional development program established with a $15 million grant 
by the National Science Foundation. 

There is a dire need for additional laboratories to serve the growing student population. 

In our survey of 19 schools, one school had no dedicated science laboratory a circumstance, 
according to the Board’s first evaluation of the Citywide Math and Science Initiative, that is 
not unique. In schools with laboratories, many are unable to support any high-level 
experimentation because they serve several science subjects rather than being specialized for 
one. All 18 of the schools in our survey which had science laboratories, had at east one 
which was shared. Safety in school laboratories is compromised for both students and 
teachers as a result of high utilization and/or inadequate safety equipment. 

In too many instances, laboratory experiments are scheduled - not to challenge and 
stimulate students - but rather to fit budget, time, and personnel constraints. The 

overwhelming majority of students in our survey experienced restrictive single-period lab 
experiments, and never benefited from double-period laboratory scheduling as recommended 
by the State. In 16 of the 19 schools, some laboratory classes were scheduled for single 
periods; in only three schools were double-period laboratory classes the norm. 

The Board of Education has also failed to provide adequate science equipment and 
supplies to foster students’ interest in science and permit a high level of scientific 
investigation. Unfortunately, in most of the schools surveyed, the science budget has no 
increased in proportion to increases in the number of science classes resulting om t e 
Citywide Math and Science Initiative. While the number of laboratory classes in our survey 
sample increased by 191 percent between the 1993-94 and 1996-97 school years, the average 
science budget increased by a mere 9.7 percent. In several schools the science supply budget 
actually shrank over the three years. These included South Shore High School in Brooklyn, 
where the science budget decreased by 23 percent while the number of laboratory classes 
increased by 71 percent; and Jamaica High School in Queens, where the budget decreased by 
5 percent while the number of laboratory classes increased by 200 percent. 

All of the 19 schools surveyed (100 percent) had substantial equipment deficiencies such 
as a shortage of gas lines, running water, power packs, microscopes and beam balances 
Shortages included running water, often due to broken faucets, in ten (53 percent) of the labs, 
gas to fuel experiments, often due to broken gas jets, in ten (53 percent) of the labs; and 
microscopes, many of which were broken, in 14 (74 percent) of the labs. In addition, 
ventilation was inadequate in 15 (79 percent) of the labs, as a result of inoperable ventilation 
hoods or the complete absence of a ventilation system. 

, jhe effective ratio of students to computer, excluding outdated machines, is too high 
and some Community School Districts need to completely replace their computers due 
to obsolescence. New York City high schools average 1 1 5 students for each current 
(Pentium or Power Mac multimedia technology) computer, elementary and middle schools 

iii 



O 

ERIC 



7 



average 103 students per current computer. The Board’s current technology plan 
recoimnends sludent-to-computer ratios of 8:1 for elementary and noddle schools and 6.1 for 
high schools. These ratios are for current, not outdated, machines. 

. Too few schools have active PA/PTAs, thereby missing an oppommity to provide support to 
parents and students to pursue high-level math, science and technology studies. 

. Negative peer pressure has an adverse efTect on too many students, especially nunority 
students aUd girts, derailing their otherwise high achievement m math and the sciences. 

recommendations to the board of EDUCATION: 

. Create a Citywide strategic plan for reforming math, Kience and technoloBr education 
which goes beyond its current New York City Urban Systemic Initiative effort. Tins 

plan should involve all New Yorkers, especially parents, teachers, ° ^ 

business organizations. The science-rich community is already involved and eager to provide 
profession!? development and other educational enrichment program s for teach ers and 
students. There are excellent programs that should be expanded and repl ca 

. Continue to improve the hiring and retention of new, qualified math and science 
teachers and laboratory specialists, including alternative recruitment efforts, such 
the Board’s recent recruitment of Austrian teachers. This would include 

- Supporting the National Council for Accreditation of Teacher Education 
accreditation of CUNY teacher training colleges by the State Education 
Department. 

- Offering scholarships and loan forgiveness programs similar to those currently 
offered for special education and bilingual teachers. 

- Phasing in increased starting salaries, incentives for high-level performance, 
and a sign-on bonuses for hard-to-find math and science teachers. 

. Create a consolidated math, science and technology center in each borough. Although 
the Board has already changed the names of existing centers to Multiple Dlsc ^" a ^ ResourCe 
Centers, their functions remain separate. Staffing levels at the new centers should be 
increased to provide training as well as follow-up. 

. Coordinate the disparate public and private professional development programs in the 
City. 
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. Bring all science laboratories up to working order by correcting major equipment 
deficiencies. This would include the School Construction Authority stepping up its 
construction and rehabilitation of laboratories, as well as the Board of Education: 

- Adding new laboratories to schools where feasible, and improving the process by which 
chemicals and supplies are purchased. 



- some number of double-period laboratory sessions in all high schools 

- Increasing the annual allotment for laboratory supplies in accordance with the increase in 
the number of Regents science classes. 



. Improving the maintenance of laboratories. 

Ensure that all students have reasonable access to current technology. The Board of 
Education should work toward meeting the standards recommended m its technology plan of 
six students per computer in high schools and eight students per computer m elementary and 
middle schools, as well as connecting every classroom and library to the Internet. 

Ensure that all schools have active PAs/PTAs. These PAs/PTAs can then be "tore active in 
encouraging parental support of students' math and science activities All school distress 
should lave a dedicated full-time position of parent liaison to ensure a high level of support at 

the district level. 

Expand the current high school peer counseling network to incorporate elementary and 
middle schools. The Board of Education should also embark on a campaign t0 ,iri P r ^ e 
students’ attitudes towards math and science through positive peer influence and a City-wide 
public service advertising campaign aimed at changing students’ and parents perceptions. 



b oa rd of education comments 

We provided a copy of a draft report to the Board and met with representatives from the 
Division of High Schools, School Facilities, Instructional Support, Assessment and Accountability 
and the Office of Parent Advocacy. They provided comments on our draft which are 
incorporated where appropriate. The Board essentially agreed with most of our findings 

The Board has already taken actions to implement some of our recommendations Specifically, 
the process of purchasing chemical supplies for laboratories is being reevaluated for improvement: 
a committee comprised of science teachers and lab specialists was formed to evaluate the 
chemicals and supplies needed, and the Board plans to employ existing computer systems to track 

the status of supplies already in stock. 
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